This study exploresthe impact of population health and education on inflows of foreign direct investment (FDI) by conducting a panel data analysis of 46 developing countries over the period 1996-2011. We found that that gross inflows of FDI are strongly influenced by population health in developing countries. The result suggests that improving life expectancy by one year increases gross FDI inflows by about 7%. alternative specifications of this panel model also support this view.Also, the estimated model does not bring about any significant relation between education level and FDI in developing countries. The findings are consistent with the hypothesis that population health is an important ohuman capital instrument for developing countries and improved population health is likely to attract higher FDI inflow.
INTRODUCTION
Developing countries around the world are more or less dependent on foreign investment for boosting their economic growth. Human capital is a significant factor for investment in all sectors of an economy. In the developing world, there is need of investment and unused human capital and lucrative resources are what foreign investors could use. This is why, foreign investment, basically foreign direct investment or FDI 1 has become a popular policy choice for a solution to tackle unemployment, lack of capital and technology which hold back investment in developing countries. Companies buy business entities and assets overseas in order to use their assets 1 Foreign direct investment reflects the objective of obtaining a lasting interest by a resident entity in one economy (""direct investor"") in an entity resident in an economy other than that of the investor (""direct investment enterprise""). The lasting interest implies the existence of a long-term relationship between the direct investor and the enterprise and a significant degree of influence on the management 7 of the enterprise. Direct investment involves both the initial transaction between the two entities and all subsequent capital transactions between them and among affiliated enterprises, both incorporated and unincorporated. OECD (1996) .
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capital that raises worker productivity. Countries with higher levels of human capital are likely to attract more foreign investors.
On the other hand, a large burden of infectious diseases, loss of workers due to morbidity and mortality might also dampen FDI inflows to a given developing country that is prone to such problems. Similarly, if average education level of workers is high, then it will cost a foreign firm a lot less when it comes to imparting training to the workers. Moreover, if educated managers can be recruited from the same locale, then firms will be benefitted in terms of cost and efficiency.
More recently, a few works have been undertaken to focus on the human capital that carries for FDI but the role of population health is largely untouched. To investigate whether health status of a population with education level affects FDI inflows, we conduct a panel data analysis of 46 developing countries over the period 1996-2011.
These findings are coherent with the view that health is a fundamental; part of human capital for developing countries and thus help attract FDI.
INLFUENCE OF FDI ON HUMAN CAPITAL
FDI has become an increasingly important source of financing for businesses other than indirect portfolio investment worldwide. In the last two decades, global FDI inflows have increased from $59 billion in 1982 to $651 billion in 2002 (UNCTAD, 2003) 4 . Attracting FDI is more important to developing countries given their lower rate of savings and income levels. Also, FDI has other characteristics of particular relevance for developing economies around the world. These include increasing access of domestic firms to international markets and facilitating the transfer of modern technology (Miyamoto, 2003) . FDI geared to knowledge and skill-intensive industries might imply that countries with increasing levels of human capital are preferred destination to investors (Blomstrom and Kokko, 2003) . FDI also contribute to expand government tax base for the host economy and enhance technological spillover across industries (Loungani and Razin, 2001) .
Standard neoclassical assumption states that, where output is produced by capital and labor, capital is considered to flow from rich to poor countries until capital-labor ratios match across different countries. The observed trend of FDI, with most capital flowing from one rich country to another, is thus an apparent paradox (Alsan et al., 2006) . Lucas (1990) provided a theoretical explanation to this paradoxical pattern putting human capital as a factor in the analysis.
Physical capital and skills are mostly complementary inputs; the increasing presence of a healthy and highly educated workforce can increase the productivity of capital in many ways. This is driven in part by economic activity shifting first from the primary goods to manufacturing sectors and then toward services, which are successively more knowledge intensive.
2 Firms become multinational in order to exploit intangible assets of the firm overseas as well as at home Grubaugh (1987) .
WHO (2001).
4 Smith (2004) . Elsevier (2004). For example, in the early 1970s, the typical services sector accounted for a mere 25% of the world FDI stock. By 2002, services had risen to about 60% of the total stock. FDI geared to knowledge and skill-intensive industries might indicate that countries with higher levels of human capital are more attractive to foreign investors (Miyamoto, 2003) .
FDI inflows are not necessarily distributed evenly. Industrialized economies are the most likely the common destination for FDI; But some developing countries receive much greater FDI inflows than others. African countries in particular have struggled to attract foreign investors than Latin American and East European countries. Asideu (2002) found that sub-Saharan African (SSA) countries were less likely to attract foreign investors than countries in other regions, despite the well-known fact that US investment into SSA had enjoyed a higher rate of return than investment in other developing countries . Furthermore, factors proven to promote FDI to non-SSA countries (such as transport infrastructure and return on capital investment) did not have a clear effect on FDI to these SSA countries. Therefore, we may point at the education level and workers" health as unexplained determinants of FDI, for the lack of which sub-Saharan countries keep failing to attract FDI.
On the other hand, health has a direct impact on the productivity of workers. Healthy workers are generally more physically and mentally able than those afflicted with disease or disability. Furthermore, these workers are less likely to be absent from workplace, or suffer poor productivity in work, due to personal illness and other health issues. Poor health can also lead to low wages, which in turn keeps health and nutrition levels of workers low, thereby creating a poverty trap (Alsan et al., 2006) .
Health, viewed as a form of human capital, could affect FDI through several mechanisms. A healthy workforce enhances worker productivity and thereby attract FDI inflows. However, health may also encourage FDI via other mechanisms. Firm profitability is at risk if health-related costs are high. Alsan et al. (2006) outlined the indirect impact of health as human capital on FDI.
Most studies investigating this idea recognize human capital barely with education, ignoring reasons for considering health as an fundamental instrument of human capital. We investigate whether the health status of the population along with education encourages inflows of FDI.
THE MODEL
Firms invest in foreign countries, instead of exporting or licensing to a local company, for several advantages. Shatz and Venables (2000) note that foreign investor may seek to better serve the local market, producing locally to avoid transportation costs, trade barriers, or production delays and to speed information flow. This is considered as market-seeking or horizontal FDI. Alternatively, these investors might produce for the global market but select this location to minimize production costs through available local lower-cost inputs. This is considered exportoriented or vertical FDI. In theory, health can affect both vertical and horizontal FDI.
Local production normally allows a firm to avoid unnecessary transportation costs and government import duties; but this is attractive if the domestic market is sufficiently large enough to cover the fixed costs of setting up production and any country-specific cost disadvantages. Asideu (2002) suggested that horizontal FDI will be driven largely by domestic demand (market size). Moreover, host market size, usually measured in terms of real gross domestic product (GDP) per capita and population size, is a positive determinant of FDI inflows. By contrast, ceteris paribus, vertical FDI will flow to countries those have available cheap, productive inputs and have fewest restrictions on trade. Additionally, the presence of highly educated, low-wage healthy workforce, may be a large inducement for vertical FDI.
Role of education level is more often visualized by researchers. There are several ways in which education level can affect FDI. We have already learned about the benefit comes from higher average education level of workers.
Empirically there are more examples of population education level and FDI. Higher education level creates demand for hi-tech and expensive products. In South East Asia, companies like Asus, Samsung, Dell, Transcend, etc. have invested to produce the computer products locally. The South East Asian production of computer appliances are now serving markets in most parts of East Africa, Middle East and South Asia. Education level of population supplied managers, workers -though of small numbers in highly capital-intensive computer product industries -to the industries and the average education level causes the population demand hi-tech products that come cheaper. In comparison with South Asia & Middle East, education level in South East Asia is much higher. This indicates education level serves as an intrinsic factor to FDI inflows to manufacturing.
Apart from the example of South East Asia, we can extend our understanding of role of education level by splitting the educational degrees into major parts and population corresponding to those. For example, in Bangladesh, the major portion of literate people has only completed primary level. A smaller portion completed secondary level and a portion smaller than that took higher degrees. Therefore, it is very likely that the foreign investors would invest in products that require workers" education of primary level or none and consumed by people of the same education levels. This is a generalization, because there are many RMG factories that are set only to export to developed markets. But it is also true that many foreign companies that produce food and cosmetics are using local labor and aiming the local market. It is also true that a foreign firm may produce locally using local workers of lower education level and serves a market of consumers of higher education level (for example a foreign upscale fashion chain may set up local outlet aiming a market of high-income cohort of the country). The converse may also be true.
But for the simplicity of our analysis, we are assuming that the local market and local labor force have a uniform education level, though we will test the model with three education levels. The education levels we have included are gross tertiary enrolment ratio, gross secondary enrolment ratio and rate of primary completion. Better measurements would be rate of completion of tertiary and secondary levels. But we do not have these measures at hand.
We used "life expectancy at birth" as proxy for the health of a country"s entire population. However, Murray et al. (2000) showed that higher life expectancy is linked to lower morbidity and overall better health stature.
However, health is a multidimensional concept and it is likely that our life expectancy measure does not capture the full complexity of population health but apparently, a significant portion of it.
Figure-1. FDI and its observed determinants
Source: Author Alsan et al. (2006) used a model to show the relation between population health and education level. They incorporated population and GDP or national income as "absorptive capacity of FDI". Besides their notion of GDP and population, we have to explain FDI with GDP and population because these two factors are controlling other variables (health, education, etc.) in the model. We do not want our model have serially correlated residuals due to endogenous factors like GDP and population. Verily, they represent the absorptive capacity of a country.
We also include several more variables such as openness, corruption control, government effectiveness, fixed telephone lines per 100 people (denoting local and international electronic interconnectivity), energy production and openness along with health and education level. Trade openness of the economy is especially significant for firms seeking to export products from the home country to the global market, as tariffs, quotas, and other forms of capital controls will diminish firms" profits (Asideu, 2004) . Good infrastructure in the form of well-managed transportation and state-of-the-art communication network can increase firm productivity and help attract foreign direct investment. To analyze infrastructure impacts on foreign direct investment, Alsan et al. (2006) employed telephone mainlines per 1,000 population as proxy for host country infrastructure.
Cheaper energy means lower average variable cost in manufacturing for foreign investors. On the other hand, government"s ability to assist the foreign investment on administrative level is necessarily important. We also assume that political turmoil in developing courtiers is likely to deter investment. It is the government"s duty to absorb the bad effects of politics and save foreign investments from any such threats. This is a very strong assumption as much as it is a very complicated task for governments. But some governments in developing countries showed the ability to "absorb" the political shocks to secure foreign investment. Governments of Egypt, Mexico, Thailand and India affirm this assumption. On the other hand, government of Bangladesh seemed less able to "absorb" the political shocks for foreign investment.
Addressing FDI determinants, Alsan et al. (2006) wrongly assumed that GDP will be negatively related to FDI because, in their words, "The level of GDP per capita is also a proxy for the general level of input prices. We can control this by including the level of income per capita in the regression. In the framework, countries with a high level of income per capita are likely to have high factor prices which will deter foreign investment." This may be a case of developed countries but not one of developing countries. Because in developing world, higher GDP does not mean higher input price, because the "abundant" inputs are likely to be cheaper, for which the investors would consider investment in the first place. Moreover, higher GDP means that a developing country has thriving sectors and also high probable return from investment. For example, the higher GDP per capita does not scare the foreign investors in China. Therefore, to denote the "thrive" (as well as "absorptive capacity") of the economy we use log transformation of GDP per capita or growth rate of GDP per capita.
To simplify, variables like corruption control, government effectiveness, fixed telephone lines, energy production and openness are important in terms of trade barriers, fixed and variable costs for foreign firms that they always take into account before making investment decisions.
There are many other factors other than these that are related to FDI and health, education, and other variables which will cause problem of serial correlation. Though we can account for relations with those factors but it is not possible to incorporate them into the model due to insufficiency of cross-country data.
Econometric Specification
In our empirical work, we model the gross level of FDI inflows at time t in country i as follows: The full account of the data of the variables is given in Appendix I. We used 4 alternative specifications of the given models. Equation 1 & 2 have the full specification that we would use which is preceded by alternative specifications that includes our variables of interest; population health and education level. All four specifications contain population, GDP per capita, openness, governance indicators as they are found to be sole determinants of FDI in many studies. This is a log-linear model. The econometric equation is presented in a fixed-effects form of panel data regression. We run several tests to check for problems with the model and used the form that efficiently estimates the model. Findings of the tests will be described in the section V.
DATA
The empirical analysis employs panel data for a set of 46 developing countries observed over 16 years from 1996 to 2011. A list of countries included in the analysis is provided in Appendix II. We use all countries for which data of listed variables are available for the given time period, but exclude major petroleum exporter countries, because for these countries our measure of trade openness may not reflect the lack of trade barriers. We have taken Table 2 reports our panel data estimates for the full sample of 46 countries for the period 1996 to 2011. We estimate using heteroskedasticity-consistent robust standard errors.
Column 1 of Table 2 reports results for and OLS fixed-effect specification that is representative of our model.
The coefficients on GDP per capita and total population are positive and strongly significant; that is our specification of the variables is true. The full regression estimates in column 1 to 4 are illustrated in Appendix VI.
All four model estimates are jointly significant given their F values. The values of correlation coefficients are 33%, 35%, 44% and 54% for regressions in column 1, 2, 3 & 4 respectively.
Corruption control and the other governance measure, government effectiveness is not significantly different from zero in our specifications. Adding life expectancy in column 2 shows that health is a statistically significant indicator of gross FDI inflows at 5% level and adding 3 education levels in column 3 leaves the life expectancy still significant at 5% level. The results demonstrate that every additional year of life expectancy in these countries increases FDI inflows by about 7%. The other components of human capital, education levels have positive coefficients, but are not statistically significant. However, in column 3 education of primary level is statistically significant at 26% but we still reject it.
This finding is conflicting to our priori. We assumed that FDI investment is targeted to a people with particular education level. In this case, we conclude that education level may not be that much of a significant factor for FDI inflows to developing countries presently.
Looking at Bangladeshi sectors that enjoy FDI inflows, we see RMG, cosmetics, food and other industries depend largely on cheap labor who may not be educated. Working in RMG factory requires training, experience but education of workers is not considered. If we use this model for studying South East Asian and Latin American countries on regional or country-specific levels, then the estimates of education level coefficients may be significantly different from zero because effect of education on FDI is increasing over time. We hesitate to emphasize such a postulation due to lack of literature on this issue and lack of data. Another reason for the insignificant coefficients of education levels must be the measurement errors from the missing values, which is clearly seen in Table 1 . The low-income countries in South Asia and Africa lack sufficient data for measuring the true impacts of education on any socio-economic variables.
We extend our model by adding energy production, openness and infrastructure that are also hypothesized to be determinants of FDI inflows. The results are reported in column (4) indicate that coefficient on life expectancy is significant (at 10% level) to these alternative specifications though energy production and infrastructure (fixed telephone lines per 100 people) do not themselves appear to be statistically significant. On the other hand, coefficient of openness appears statistically significant at 1% in column 1 and 2, at 5% in column 3 and at 10% in column 4. This is obvious, since FDI is directly related to trade barriers. Coefficients of energy production and infrastructure are found to be insignificant which conflicts our priori. The possible explanation may be being that infrastructural facilities and energy supply to plants are not the primary focus of FDI. However, separate studies on regions and countries could yield different results that claim the role of energy and infrastructure is significant.
CONCLUSION
This paper provides an empirical understanding that health is a positive and statistically significant factor for gross FDI inflows to developing countries. Our results remain consistent to alternative specifications of the model.
The alternative specifications add governance and infrastructure variables along with openness. Population health, indicated by life expectancy has been proved to be the inherent factor behind the FDI inflow to developing countries. However, another determinant of FDI, education level, defied our hypothesis and turned out to be insignificantly related to FDI. Health and education constitute the basic human capital. Therefore, we cannot deny the impact education has on investment. Neither is our postulation wrong. We audaciously argue why, possibly, the effect of education level of FDI is not reflected in the estimation and results in the section of analysis. Future studies can confirm the effect of education level on FDI using sufficient data and other variables that is strongly tied to investment in developing countries. Yet our findings are consistent with the hypothesis that population health is an integral part of human capital in developing countries and improved population health is likely to cause a higher rate of FDI inflow.
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of the products. It is calculated without making deductions for depreciation of fabricated assets or for depletion and degradation of natural resources. Data are in current U.S. dollars. Source: World Development Indicators| Online
Telephone lines (per 100 people)
Telephone lines are fixed telephone lines that connect a subscriber's terminal equipment to the public switched telephone network and that have a port on a telephone exchange. Integrated services digital network channels and fixed wireless subscribers are included. Source: World Development Indicators| Online
Exports of goods and services (% of GDP)
Exports of goods and services represent the value of all goods and other market services provided to the rest of the world. They include the value of merchandise, freight, insurance, transport, travel, royalties, license fees, and other services, such as communication, construction, financial, information, business, personal, and government services. They exclude compensation of employees and investment income (formerly called factor services) and transfer payments. Source: World Development Indicators| Online
Imports of goods and services (% of GDP)
Imports of goods and services represent the value of all goods and other market services received from the rest of the world. They include the value of merchandise, freight, insurance, transport, travel, royalties, license fees, and other services, such as communication, construction, financial, information, business, personal, and government services. They exclude compensation of employees and investment income (formerly called factor services) and transfer payments. Source: World Development Indicators| Online
Primary completion rate, total (% of relevant age group)
Primary completion rate. Total is the total number of new entrants in the last grade of primary education, regardless of age, expressed as percentage of the total population of the theoretical entrance age to the last grade of primary. This indicator is also known as "gross intake rate to the last grade of primary." The ratio can exceed 100% due to over-aged and under-aged children who enter primary school late/early and/or repeat grades. Source:
World Development Indicators| Online
School enrollment, secondary (% gross)
Gross enrolment ratio. Secondary. All programs. Total is the total enrollment in secondary education, regardless of age, expressed as a percentage of the population of official secondary education age. GER can exceed 100% due to the inclusion of over-aged and under-aged students because of early or late school entrance and grade Population, total refers to the total population. Source: World Development Indicators| Online
Government Effectiveness and Corruption Control
The Worldwide Governance Indicators (WGI) are a research dataset summarizing the views on the quality of governance provided by a large number of enterprise, citizen and expert survey respondents in industrial and developing countries. These data are gathered from a number of survey institutes, think tanks, non-governmental 
